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Abstract not available for JP 2003501972 (T) 
Abstract of correspondent: WO 0076234 (A1) 
In an access network which supports macro mobility 
management, an access node (SGSN) checks (3) 
during an attach procedure of a mobile station (MS) 
whether the mobile has macro mobility capability, 
i.e. whether there is a potential need for macro 
mobility services. Macro mobility entity (FA2) may be 
any entity which provides a point of attachment on 
the macro mobility level, such as a mobility agent in 
Mobile IP type mobility management. If there is no 
mobility capability, a normal attach procedure is 
performed. However, if there is macro mobility 
capability, the access node (SGSN) selects a 
suitable mobility entity (FA2) to the mobile station 
(MS), sends the identity of the selected mobility 
entity to the mobile station and requests (8) the 
mobile station to Initiate an activation of a packet 
protocol (POP) context in th 
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SELECTION MOBILITY AGENT IN ACCESS mobile host) from keeping its address while moving over 

NETWORK different Internet subnets, i.e. while changing the physical 

interface. 

This is the U.S. National Stage of International Applica- In order to enhance mobility in the Internet, a Mobile IP 
tion PCT/F100/00504 which was filed on Jun. 6, 2000 and 5 protocol for IP version 4 has been introduced by the Internet 
published in the English language. Engineering Task Force (IETF) in the standard RFC2002. A 

Mobile IP enables the routing of IP datagrams to mobile 
FIELD OF THE INVENTION hosts, independently of the point of attachment i 



work. 

BACKGROUND OF THE INVENTION 



«. The Mobile IP protocol introduces following 

lne invention relates to a mechanism for the selection of io new functional or architectural entities 
a mobility agent for routing of higher protocol layer traffic, 'Mobile Node MN' (also called Mobile Host MH) refers 

such as an Internet-type protocol traffic, in an access net- to a host that changes its point of attachment from one 

network or subnetwork to another. A mobile node may 
change its location without changing its IP address; it may 
15 continue to communicate with other Internet nodes at any 
... . . , location using its (constant) IP address. 'Mobile Station 

Mobile commuaications system refers generally to any (M S)' is a mobile node having a radio interface to the 
telecommunications system which enables a wireless com- net work. 'Tunnel' is the path followed by a datagram when 
munication when users are moving within the service area of it is encapsulated. The encapsulated datagram is routed to a 
fhe system. A typical mobile communications system is a 20 decapsulation agent, which decapsulates the data- 

Pubhc Land Mobile Network (PLMN). Often the mobile gram and th £ correctly delivers it to its ultimate destination 
communications network is an access network providing a Ea cb mobi]e node fc connected l0 a ^me agent over a 
user with a wireless access to external networks, hosts, or unique tunnel, identified by a tunnel identifier which is 
services offered by specific service providers. unique t0 a ^ vtn Foreign Agem/Home Agent pair. 

• P , Vft°,T iCe °P R fis anew service 25 ' Home Network * fc the IP network 10 w Wch a user 

in the GSM system (Global System for Mobile Communi- logically belongs. Physically, it can be e g a local area 
cation). A subnetwork comprises a number of packet data network (LAN) connected via a router to the Internet 
semce nodes SN, which m this application will be referred 'Home Address' is an address that is assigned to a mobile 
to as serving GPRS support nodes SGSN. Each SGSN is node for an extended period of time. It may remain 
connected to the GSM mobile communication network 30 unchanged regardless of where the MN is attached to the 
(typically to a base station controller BSC or a base station Internet. Alternatively, it could be assigned from a pool of 
BTS in a base station system) so that the SGSN can provide addresses. 

a packet service for mobile data terminals via several base « Mobility Agent' is either a home agent or a foreign agent, 
stations, i.e. cells. The intermediate mobile communication 'Home Agent HA' is a routing entity on a mobile node's 
network provides radio access and packet-switched data 35 home network which tunnels packets for delivery to the 
transmission between the SGSN and mobile data terminals. mobile node when it is away from home, and maintains 
Different subnetworks are in turn connected to an external curre nt location information for the mobile node. It tunnels 
data network to a public switched data network datagrams for delivery to a mobile node, and, optionally, 
™ N > via G h PRS ,f at6wa y ^?? n a f™ GGSN - ™ 6 detunnels datagrams from it, when the mobile node is away 
GPRS service thus allows to provide packet data transmis- 40 from home. 'Foreign Agent FA refers to a routing entity in 
sion between mobile data terminals and external data net- a mobile node's visited network which provides routing 
works when the GSM network functions as a radio access services to the mobile node while registered, thus allowing 
network RAN. a mob j] e node to uti]ise ils home network address. The 

Third generation mobile systems, such as Universal foreign agent detunnels and dehvers packets to the mobile 
Mobile Communications system (UMTS) and Future Public 45 node that were tunnelled by the mobile node's home agent 
Land Mobile Telecommunications system (FPLMTS), later For datagrams sent by a mobile node, the foreign agent may 
renamed as IMT-2000 (International Mobile Telecommuni- serve as a default router for registered mobile nodes, 
cation 2000), are being developed. In the UMTS architec- RFC2002 defines 'Care-of Address' (CO A) as the termi- 

ture, a UMTS terrestrial radio access network, UTRAN, nation point of a tunnel toward a mobile node, for datagrams 
consists of a set of radio access networks RAN (also called so forwarded to the mobile node while it is away from home 
radio network subsystem RNS) connected to the core net- The protocol can use two different types of care-of 
work (CN). Each RAN is responsible for the resources of its addresses: a "foreign agent care-of address" is an address 
set of cells. For each connection between a mobile station announced by a foreign agent with which the mobile node is 
MS and the UTRAN, one RAN is a serving RAN. A RAN registered, and a "co-located care-of address" is an exter- 
consists of a radio network controller RNC and a multiplic- 55 nally obtained local address which the mobile node has 
lty of base stations BTS. One core network which will be acquired in the network. An MN may have several COAs at 
using the UMTS radio access network is the GPRS. the same time. An MN's COA is registered with its HA. The 

One of the main targets in the development of mobile list of COAs is updated when the mobile node receives 
communication networks is to provide an IP (Internet Pro- advertisements from foreign agents. If an advertisement 
tocol) service with a standard IP backbone which would use 60 expires, its entry or entries should be deleted from the list, 
a combination of a Mobile IP and mobile network mobility One foreign agent can provide more than one COA in its 
management in the mobile networks. The basic IP concept advertisements. 'Mobility Binding' is the association of a 
does not support the mobility of the user: IP addresses are home address with a care-of address, along with the remain- 
assigned to network interfaces in dependence on their physi- ing lifetime of that association. An MN registers its COA 
cal location. In fact, the first field of an IP address (the 65 with its HA by sending a Registration Request. The HA 
NETID) is common to all interfaces that are linked to the replies with a Registration Reply and retains a binding for 
same Internet subnet. This scheme prevents the user (the the MN. 
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Asingle generic mobility handling mechanism that allows 
roaming between all types of access networks would allow 
the user to conveniently move between fixed and mobile 
networks, between public and private networks as well as 
between PLMN's with different access technologies. There- 
fore, mechanisms supporting the Mobile IP functionality are 
being developed also in mobile communication systems, 
such as UMTS and GPRS. 

It is desired that the Mobile IP will be implemented as an 
overlay of the UMTS/GPRS network while maintaining 
backwards compatibility with present systems, assuming 
minimal modifications in the GPRS standards and on net- 
works whose operators do not want to support the MIP. FIG. 
1 illustrates the minimum configuration for a GPRS operator 
who wishes to offer the mobile IP service. The ci 



In the preferred embodiment of the ir 
mobility management is Mobile IP type mobility manage- 
ment. A typical feature of the mobility agent in the Mobile 
IP is that it periodically transmits agent advertisement mes- 
5 sages to the mobile nodes in order to advertise its services. 
The mobile nodes use these advertisements to determine the 
current point of attachment to the Internet. The connection 
established to the selected mobility agent allows the agent 
advertisement messages sent by the selected mobility agent 
10 to be received by the mobile node, and thereby the mobile 
node is able to initiate a standard mobile IP registration. 

In an embodiment of the invention, when the mobile 
station is not interested in using the macro mobility, e.g. 
, ■ , , „: , ., ,„ ,,,, because it has no associated mobile node (e.g application or 

wishes to offer the mobile IP service. The current GPRS device ^ mobile IP) „ lhe moment \ Lfignore the 

sufficient for offering MIP service, but for capacity and .\ e , selecll ° n of me mobility entity may be based on any 

efficiency reasons, more than one FA may be desired This sullable criterion. For example, a mobility entity associated 

means that the MS must request a PDP context to be set up W1 lbe nearesl 8 atewa y node ma y be selected in order to 

with a GGSN that offers FA functionality. While setting up °fi™ 1Ze ±e , roulln8 of . l he , macr ° . la y er u * m °- Another 
the PDP context, the MS is informed about network param- 
eters of the FA e.g. the care-of address. 



The problem is to know whether the SGSN has an 
associated GGSN with Foreign Agent (FA) capabilities and 
to open a PDP address to the correct one of several FAs, such 

Similar problems may be encountered in any mobility 
management and routing on a system level overlaying the 
mobility management of an access network. These various 
overlaying mobility managements are commonly referred to 
as macro mobility management herein. 

SUMMARY OF THE INVENTION 



An object of the present 
alleviate the above described problems. 

The object is achieved with a method, a system and an 
access node characterized by what is disclosed in the 
attached independent claims. Preferred embodiments of the 
invention are disclosed in the attached dependent claims. 

In the present invention a support node, or more generally 
any access node, checks preferably during an attach proce- 
dure of a mobile station whether the mobile concerned has 
macro mobility capability, i.e. whether a potential need for 
a mobility entity or a macro mobility capability can be 
assumed. Mobility entity may be any entity which provides 
a point of attachment on the macro mobility level, such as 
a mobility agent in the mobile IP type mobility management. 
If there is no mobility capability, a normal attach procedure 
is performed. However, if there is a macro mobility capa- 
bility, the access node selects a suitable mobility entity to the 
mobile station and sends the identity of the selected mobility 
entity to the mobile station in association with an access 
context establishment. The access context establishment 
may be, for example, the creation of a packet protocol (PDP) 
context, and the access node may request the mobile station 
to initiate an activation of a packet protocol (PDP) context 
in the system. The mobility entity identity is preferably sent 
in the PDP context activation request so that no extra 
message is required. Also other mobility entity attributes 
may be sent to the mobile station. If the mobile station really 



criterion may be a current loading of the mobility entities so 
that mobility entity with a light traffic load is preferred to 
heavily loaded mobility agents in order to distribute the 
traffic in the network. Selection may be based on mobility 
entity data stored in the access node, or on information or an 
overriding command received from another network ele- 
30 ment, or on a combination of these. 

The checking of the macro mobility capability may be 
based on subscriber data stored in a subscriber data base or 
on information provided by said mobile station in said attach 
procedure. For example, the mobile station may indicate the 
35 Mobile IP capability in the attach request, e.g. by means of 
a Mobile Station Classmark. As a further example, the 
Mobile IP capability may be checked by interrogating a 
home subscriber data base. Generally, the checking includes 
all measures which indicate the Mobile IP capability of the 
40 mobile station to the access node. 

One of the benefits of the invention is that the mobile 
station does not need to know the mobility agents before- 
hand but it is informed of a suitable one when accessing the 
network. A further advantage of the invention is that the new 
45 inventive functionality at the access node enables to detect 
the need for a mobility entity, to select the most optimal 
mobility entity in each part of the network and to change it, 
without any non-standard signalling or procedure being 
needed in other elements of the packet radio network or on 
5o the Mobile IP level. The optimal selection of the mobility 
entity may further result in more optimal routing which 
allows transmission mobility entity resources to be saved or 
used more effectively in the packet radio system, and 
possibly also to make the connection faster as the connection 
leg between the access node and the mobility entity is 

BRIEF DESCRIPTION OF THE DRAWINGS 



is interested in using the macro mobility, it perfon 
a activation immediately sc ' 
selected mobility entity. 



In the following, the invention will be described in greater 
detail by means of preferred embodiments with reference to 
the accompanying drawings, in which 
FIG. 1 illustrates GPRS network architecture, 
FIG. 2 is a signalling diagram illustrating the method 
PDP 65 according to the invention, and 
ctup FIG. 3 is a flow diagram illustrating the function of a 
support node. 
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PREFERRED EMBODIMENTS OF THE type and PDP address pair into a GGSN node. The SGSN 

INVENTION has a Gr interface to the HLR (a direct signalling connection 
or via an internal backbone network 13). The HLR of a 

The present invention can be applied to any packet mode roaming MS and its serving SGSN may be in different 

communications requiring a macro mobility management 5 mobile communication networks. 

which overlays the mobility management of an access The j n t ra .operator backbone network 13, which intercon- 

network. The invention is especially well suited for support- nects an operator > s SGSN and GGSN equipment can be 

mg a Mobile IP type mobdity management in an access implemented, for example, by means of a local network, 

network. The access network may be any access network, such M M IP network. It should be noted that an operator's 

such as a radio access neKvork. The invention can be io GPRS network can also be implemented without the intra- 

Sri^ Pre r pp q y - P T 8 * f ner f Pa u k f 1 OP"* 01 backbone network - e §- b y P rovidi Dg aU features in 

radio service GPRS in the pan-European digital mobile one computer 

communication system GSM (Global System for Mobile w . . ., 

Communication) or in corresponding mobile communica- , N< T aCC£SS prOVldeS lh e "leans for connecting a user 

tion systems, such as DCS1800 and PCS (Personal Com- 15 to a telecommunication network in order to use the services 

munication System), or in third generation (3G) mobile ^f 5 ' / aclh ' ies of ' hal network An access protocol is a 

systems, such as UMTS, implementing a GPRS-type packet defined 561 ° enables the user '° employ the 

radio. In the following, the preferred embodiment of the f 6 "" 0 ? [ aClhUe u S ° f , lbe network ' ^ SGSN ' wmch 

invention will be described with reference to a GPRS packet * St lh x e 4C Sam f hierarch ; cal Ifel as the mobile switching 

radio network formed by the GPRS service and the 3G or 20 e MSC ' keeps track of the individual MSs' locations 

GSM system, without limiting the invention to this particu- and V? 6 ? 0 * ^ ^hons and access control. GPRS 

lar packet access system security functionahty is equivalent to the existing GSM 

a rpnc t,-, ' ■ ^ ,. security. The SGSN performs authentication and cipher 

i ,™ £ ? U ^ Zmg u ° ™ iCC T (SUCh aS Procedures based on the same algorithms, keys, and 

K??£ rP^° TT ( T Ch 35 GSM) 15 m 25 crileria " * the existing GSM. The GPRS uses ciphering 

^pp<T^ mfraStnlCtUre C T?^L^ PP T n0deS al S orilhm °P limised for P acket dala transmission, 

such as a GPRS gateway support node (GGSN) and a GPRS , . , 

serving support "node (SGSN). The main functions of The °f 1 l ° GPRS services an MS shall first 

GGSN nodes involve interaction with an external data make 'ts presence known lo the network by performing a 

network. The GGSN updates a location directory using ° PRS '"^o^f °P eratlon establishes a logical link 

routing information supplied by the SGSNs abSiT an MS'! 30 ^uc^ "* SGSN> ^ ,he MS aVaUable 

path and routes the encapsulated external data network ^ ^.f f 0Ver f the GPRS '/°J P 4 ? 08 ^ 036 SGSN ; S ? d 

protocol packet over the GPRS backbone to the SGSN , no ™ c f' 1 o 0 n of incommg GPRS data. More particularly, 

currently serving the MS. It also decapsulates and forwards M ^ a,ta ^ M *™ GPRS nelWork ' Le ' m a GPRS 

external data network packets to the appropriate data net- aUach P^dure, the SGSN creates a mobihty management 

works and handles the bilhng of data traffic 35 context (MM context), and a logical link LLC (Logical Link 

Th. m „ Jn A ft . L CXI , „„„„ Control) is established between the MS and the SGSN in a 

moMe^l^nT^rvtf SN ™ to ^™<H*S protocol layer. MM contexts are stored in the SGSN and MS. 

ZslnnTth™ MS , \t°,l r pp , Pr0C6SS ° f 7,16 MM 0011,6x1 of the SGSN ma y contain data, 

regtftenng the new MSs along wuh the GPRS registers, to such M lbe subscnoer's IMSI, TLLI and location and 

send/receive data packets to/from the GPRS MS, and to keep routing information) etc . 

a record of the location of the MSs within its service area , , 

The subscription information is stored in a GPRS register lD 0ldc t r t0 and re ?j ve GPRS data > me MS shaU 

(HLR) where the mapping between a mobile's identity (such "* W **. ' he packet da,a addreSS mat U wants to »* b y 

as MS-ISDN or IMSI) and the PSPDN address is stored The re «l uesl, "B a PDP activation procedure. This operation 

GPRS register serves as a database from which the SGSNs makeS the MS . known m lhe corresponding GGSN, and 
can ask whether a new MS in its area is allowed to join the 45 f terworfa . n B mlh exteraa l data networks can commence. 

GPRS network More Particularly, one or more PDP contexts are created in 

m. ^ nl , c . , the MS, the GGSN and the SGSN, and stored in the serving 

™ e Gm l J? 16 ™* su PP° rt ° odes connect an S GSN in connection with the MM context. The PDP ™ 



, , SGSN in connection with the MM context. The PDP context 

operator' s GPRS network to external systems, such as other defines dlSeKDl transmission parameters, such aTThe 

oneralors' fiPRSsVKtcms; tnHnla nf.lwr.rlrc 11 c„^h,o..ID . ouii^iuu paiauitiwa, sum » 1UC 



IZTmZTTTxls T? 3S * P 50 PDP «** <«* X 25 « IPr P Tp adXrie g" IP address), 

S f , connected to the data network Point i demifier) . The MS activates the PDU context with a 
e.g. through a local area network LAN and - •™"»- i* 



A bnrHpr m ,™ ao nr r,rr,,ririr.c , , - , specific message, Activate PDP Context Request, in which 

Gres backbone ^^^12 ^ re™ * ^ information on the TLLI, PDP type^ PDP address, 

GPRS backbone network 12. The GGSN may also be 55 , he reqU ired QoS and NSAPI, and optionally the access^ 

Zcr^ I r^T TV^STt ° r 3 h ° St P° int name ^ SGSN -°ds a Create PDP Conte" 

"■"^ GP ^cT N bSC HH 6FS T addr6 ^ S messa S e ,0 ,he GGSN which CTeales the context and 

Z g 2*7 I ' tl ^ f h SSCS ' D nr g , I f nf °T" «"* ^ to the SGSN - ^ SGSN ^ds the PDP context to 

tion is used for tunnelling protocol data units PDU from the MS in an Activate PDP Context Response message, and a 

data network 11 to the current switching pom, of the MS, i.e. 60 virtual section or link between th?MS and the GGSN is 

to the serving SGSN. The functionalities of the SGSN and established . As a result, the SGSN forwards all the data 

£ connected t0 the **** P h y sical node packets from the MS to the GGSN, and the GGSN forwards 

(SO^lN+ou^lN). to me SGSN alJ dau packe(s received form the e Xte mal 

lhe home location register HLR of the GSM network network and addressed to the MS. The PDP context is stored 

contains GPRS subscriber data and routing information, and 65 in the MS, the SGSN and the GGSN. When the MS roams 

it maps the subscriber' s IMSI into one or more pairs of the to the area of a new SGSN, the new SGSN requests MM and 

PDP type and PDP address. The HLR also maps each PDP PDP contexts from the old SGSN. 
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FIG. 1 illustrates the implementation of a Mobile IP in the broadcast messages, which contain information about radio 

GPRS/3G environment. parameters, network and cell identity, etc. as well as e.g. 

The MS can be a laptop computer PC connected to a information about available core network, service providers, 

cellular telephone enabling packet radio transmission. Alter- service capabilities etc. Then the MS sends a GPRS attach 

natively, the MS can be an integrated combination of a small s reque st to the SGSN2, as shown in step 1 in FIG. 2. The 

computer and a packet radio telephone, similar in appear- S GSN2 creates a mobility management context (MM con- 

ance to the Nokia Communicator 9000 senes. Yet further text ), and a logical ^ LLC (Lo ical Link is 

embodiments of the MS include various pagers, remote- established between the MS and the SGSN in a protocol 

control, surveillance and/or data-acquisition devices, etc. layer . MM conlexls are stored m me SGSN md MS ^ 

The user of a mobrie station MS subscribes to a special w MM context of the SGSN may contain subscriber data, such 

Mobile IP service. Tte subscription ^formation* stored in ^ lhe subscriber . s IMS I, ^ ^ location ^ routi 

the Home Location Register HLR together with the user's m f ormatio n, etc. The authentication, ciphering and location^ 

nometfadttas* . updating procedures, as well as an interrogation to the HLR 

intS r 8 n r h 1^cl mteg I at u d of ,he MS/MN in order 10 obtain the data, may 

GGSN al ± 7 fh fa SGS , N ^ 15 'yP 1 "^ * ™ 0l ™ d Wilh lhe crealion of the MM ™«*> 

S^?SN.rryr r h M h,h h ^ T d at 35 shown » ^P 5 2 - In the P referred embodiments the 

fh™ !„ £sm h pp4 D ffn^cKr m ° re P^dures involved in steps 1 ind 2 are in accordance with 

no. have 12 Fa^h FA h ^ ° T p ^ ^ "* basiC GPRS a " aCh de&ed iD * he attKat GPRS/UMTS 

not have FAs. Each FA has an IP address in the Internet and specifications 

in the operator's own private GPRS/3G backbone network. 20 n ■ „ ,. ' dc „ u a c u, r L 

More precisely, the FA's IP address is such that IP packets k ,£ Urmg the GPRS EZ^ C ' P referabl y after the 

destined to that address are routed in the Internet to the MM context ,s created, the SGSN2 executes the Mobile IP 
GGSN associated with the FA. When the MN leaves its capability check and the FA selection procedure according to 
home subnet and registers to a new FA, it can no longer be preSeDt mvenllon ' ste P 3 

reached on the basis of its home IP address alone, but must 25 The check and selection procedure according to the 
be assigned an address belonging to the visited network, preferred embodiment of the present invention is illustrated 
called the care-of address (COA). The care-of address in FIG - 3 - 

positively identifies the instantaneous location of the mobile In step 31 the SGSN2 checks whether the MS/MM has a 
terminal and may be: 1) the IP address of the FA belonging Mobile IP capability. For example, the SGSN2 may check 
to the visited network, or 2) an IP address acquired direcdy 30 whether the subscriber data obtained from the HLR indicates 
by the mobile terminal through an autoconfiguration mecha- that the mobile station MS subscribes to a special Mobile IP 
nism from the local IP address space, in which case the term service. Alternatively or in addition, the SGSN2 may check 
co-located care-of address is used. Upon registering to a new whether the Mobile Station Classmark Information element 
FA and obtaining a COA, the MN then registers with a home received in the attached request message from the MS 
agent HA in its home network and informs the latter of its 35 indicates that the MS has the Mobile IP capability. The 
COA. In FIG. 1 a home agent HA is located in the data Mobile Station Classmark Information element is used to 
network 11 which is the home network of the mobile node indicate the general characteristics of the mobile station 
MN associated with the mobile station MS. Asecond host 14 equipment to the network in order lo affect the manner in 
wishing to communicate with the MN need not know that w ^ich the network handles the operation of the mobile 
the MN has moved: it simply sends IP packets addressed to 40 station. If the Mobile IP capability is indicated in the 
the MN's home IP address. These packets are routed via classmark, this can be utilized in the present invention, 
normal IP routing to the MN's home network, there they are However, it should be noted that the recognition of the 
intercepted by the HA. The HA encapsulates each such Mobile IP capability can be based on any information 
packet into another IP packet which contains the MN's COA received from the MS, another network element (such as 
as these packets are thus delivered to the FA (a process called 45 HLR) or stored locally in the SGSN2. 
tunneling). The FA forwards the IP packet to the GGSN. The If the Mobile IP capability of the MS is found in step 31, 
GGSN forwards the IP packet (which may be encapsulated the SGSN2 selects a suitable foreign agent (FA) for the MS, 
for transmission over the GPRS backbone) to the serving step 32. The selection of the mobile agent may be based on 
SGSN which further forwards the IP packet to the MS/MN. any suitable criterion. For example, the address of the FA 
Packets from the MN to the second host 14 need not 50 associated with the nearest GGSN, i.e. a FA2 at the GGSN2, 
necessarily be tunneled: the MN may simply send them to may be stored in SGSN2 for selection purposes. In that case' 
the GGSN which directly forwards the packets to the second the SGSN2 may always select the FA2. Normally this 
host 14, without interception by the FA or the HA. approach also provides the most optimal routing, i.e. mini- 

As noted above, according to the present invention the mizes the length of the routing path through the network. In 
SGSN selects the mobility agent and indicates it to the 55 another embodiment of the invention, the selection is based 
mobile station during the GPRS attach. Apreferred embodi- on the traffic load at the foreign agents FA1 and FA2. The 
ment of the invention will be now described with reference traffic load may be monitored by the operation and mainte- 
to FIGS. 1, 2, 3 and 4. nance center AMC of the network (not shown) and informed 

A reference is now made to FIG. 1. The home network of to the SGSN2. The SGSN2 may select the FA2, if the traffic 
the mobile station MS is the GPRS/3G network 1. The user 60 load at the FA2 is below a predetermined threshold, and 
of the mobile station MS subscribes to a special Mobile IP select another FA having a lower traffic load, if the traffic 
service, and an IP application in the MS or in a separate data load at the FA2 exceeds the threshold. Also other criteria are 
terminal is a mobile node MN in the Mobile IP communi- apparent to a person skilled in the art, depending on the 
catlon - system parameters which are to be considered in the selec- 

Let us now assume that the MS/MN is located in the 65 Hon. It is also possible that another network element, such as 
service area of another GPRS/3G network 2 which is served the OMC, commands the SGSN to select a specific FA, for 
by a support node SGSN2. The MS part listens to radio example based on the above mentioned criteria. 
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After selecting the FA, the SGSN2 sends to the MS a What is claimed is: 

Request PDP Context Activation message which requests 1. A method of indicating a macro mobility entity in an 

the MS to initiate activation of a PDP context. In the access system comprising a plurality of mobile stations, 

preferred embodiment of the mvention, the request message access nodes, and at least one mobility entity arranged to 

includes the IP address of the FA and information that the 5 provide macro mobility management services to the mobile 

address is a FA address. The FA information may be stations while registered to the access system, said method 

included in the Request PDP Context Activation message by comprising 

7 8 ipnf re , d P , D L Mormat j on fleld ' m the initiating an attach procedure to one of said access nodes 

offered PDP context address information field, as currently b y a mobile station 

JS^ php I" SPafe b t TL™ 16 ^!,** taformation 10 reacting to said mobile station having IP capability by 

f htlHT ™t?,h M r ' f ess ' H ™ ever ' 31 said acces * °°de a selection of a macro 

message may be employed for carrying^ FA information ^t^LZ^l 



according to the present invention. Another" exampleTf 1S ^LcVnfxt^^S * aSS ° dati0n ^ 

existing messages that could be used for this purpose is the , A ^ ^^establishment. 

GPRS attach acknowledgement. It should also be noted that h A ^ accordjn g to claim h comprising sending to 

the exact point during the GPRS attach procedure wnTnThe X, 7 t0 ™»« m ™ ° f a P a *et 

IP capability check and the FA selection is carried out may P ^ C ° MeXl f ° r SS ' d m ° blle StatIOn m smd access 

differ from the point shown in FIG. 2, without departing 20 ^VT^.u^ * . 1 ■ , • • , , , 

from the basic principles of the invention f: A melhod accordu, g 10 cla ™ L comprising checking at 

said access node, m response to said initiation of the attach 



„ „o mobile IP capability is found in step 31, the SGSN2 

completes the GPRS attach procedure as defined in the P"** *ire« whelhe r sa.d mobile station has macro mobility 

current GPRS/UMTS specifications (step 34). capability 

Referring again to FIG. 2, the SGSN sends the Request 25 4 - A method according .to claim 1, comprismg sending the 

PDP Context Activation message as described above (step ' ldenUty ° f Said selected mobilll y enllt y '° said moblle 

4). If the MS is really ready to use the Mobile IP (e.g. the MS T 

has a laptop computer with the Mobile IP application method according to claim 1, comprising initialing an 

software connected), the MS immediately sends to the activation of the packet protocol context by said mobile 

SGSN2 the Activate PDP Context Request message con- 30 station "? aving an associated mobile node in order set up a 

taining the FA address in the requested PDP address field connection to said selected mobility entity, if a registration 

The SGSN2 creates a PDP context in the GGSN/FA2 by according to the macro mobility management is desired, 

sending a Create PDP Context request to the GGSN/FA2 6. A method according to claim 1, comprising 

(step 6 in FIG. 2). The GGSN/FA2 creates the PDP context said macro mobility management being Mobile IP type 

for the MS/MN and returns a Create PDP Context response 35 mobility management, and 

to the SGSN2 (step 7 in FIG. 2). The SGSN2 establishes the sending an agent advertisement message from said 

PDP Context for the MS/MN, and responds to the MS/MN selected mobility agent to said mobile node over said 

with the Activate PDP Context Accept message (step 8 in connection, said agent advertisement message enabling 

FIG. 2). Thus, a virtual connection has been established said mobile node to initiate Mobile IP registration, 

between the MS/MN and the GGSN/FA2. 40 7. A method according to claim 1, comprising checking 

All the previous procedures have been executed in the said macro mobility capability of said mobile station on the 

GPRS/3G layer only. The overlaying Mobile IP layer, and basis of subscriber data stored in a subscriber data base or 

thereby the MS part of the MS/MN, need not be aware of the information provided by said mobile station in said attach 

selection of the FA according to the present invention. procedure. 

However due to the connection established to the GGSN/ 45 8. A method according to claim 7, wherein said macro 

FA2, the MN is now able to receive the agent advertisement mobility capability is indicated by a classmark information 

messages broadcasted by the FA2 in accordance with the of said mobile station. 

Mobile IP protocol. The agent advertisement message may 9. A method according to claim 1 or 7, wherein selected 

also include the care-of-address CO* or the MN may obtain mobility entity is a foreign agent associated with one of said 

a C0A ' n accordance Wlth the MIP standard. The mobile so gateway nodes in said packet access network 

node MN then registers its COA with its home agent HA in to a m^h™) ,r m ,n; n „ ,„ 1 n u ■ •., 

accordance with the MIP standard (step 10 in § FIG. 2). i A "luS ^.S^Zi? ? ' "* 

forwards the registration toThe HA. Thereafter, the Mobue 55 ac ^f stem ls a radl ° ™* a * GPRS or UMTS. 

IP tunneling between the HA and the GGSN/FA2 is estab- " 12 A packet aCCess system ' composing 

lished, in accordance with the Mobile IP standard a P luraut y of mobile stations, at least some of said mobile 

As a result, the selection of the correct FA and the foreign s,ations ^Porting macro layer mobility, 

agent advertisement can be established using standard access nodes, 

GPRS/3G procedures and messages as standard Mobile IP 60 at i east 006 mobility entity arranged to provide macro 
procedures and messages everywhere else but in the mobility management si 



SGSN2, and possibly in the MS. Also in the SGSN2 only said access nodes being responsive to said mobile station 
minor modifications are needed. having the macro mobility capability to 

The description only illustrates preferred embodiments of initiate a selection of a macro mobility entity for said 



the invention. The invention is not, however, limited to these 65 mobile station, and 

examples, but it may vary within the scope and spirit of the send an identity of said selected macro mobility entity 

appended claims. to ^ mobile station 
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13. A system according to claim 12, wherein said access 
nodes are responsive to said mobile station having the macro 
mobility capability to initiate activation of a packet protocol 
context for said mobile station in said access system. 

14. A system according to claim 12 or 13, wherein said ; 
access nodes are responsive to an attach request received 
from a mobile station to check whether the mobile station 
has macro mobility capability. 

15. A system according to claim 12, wherein said access 
node sends the identity of said selected mobility entity to l 
said mobile station in said request. 

16. A system according to claim 12, wherein said mobile 
station, when having an associated mobile node aad desiring 
a macro mobility registration, is arranged to initiate activa- 
tion of the packet protocol context in order set up a con- l 
nection to said selected mobility entity according to said 
identity. 

17. A system according to claim 12, wherein said access 
nodes are arranged to check said macro mobility capability 
of said mobile station on the basis of subscriber data stored 2( 
in a subscriber data base or information provided by said 
mobile station in said attach procedure. 
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18. An access node for a packet access system comprising 
a plurality of mobile stations, at least some of said mobile 
stations supporting macro mobility, access nodes serving 
said mobile stations within respective parts of the packet 
access system, and at least two macro mobility entities being 
arranged to provide macro mobility management services to 
the mobile stations while registered to the access system, 
said access node comprising 

means, responsive to said mobile station having the macro 
mobility capability, for selecting at said access node a 
macro mobility entity for said mobile station, and for 
sending an identity of said selected macro mobility 

entity to said mobile station in association with an 

access context establishment. 

19. An access node according to claim 18, comprising 
means for checking whether a mobile station accessing the 
system via said access node has macro mobility capability. 

20. A system according to claim 12, wherein said macro 
layer mobility is Mobile Internet Protocol. 



